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(54) Semloondudor device package, manufacturing method thereof and circuit board therefor 



(57) A semiconductor device package which can be 
manufactured through similar steps as the conventional 
SMT (Surface Mount Technology) and eliminates possi- 
bility of damages to solder connected portion of a flip- 
chip connected chip by load or ultrasonic output at the 
time of wire t>onding as well as manufecturing method 
of the package are provided. Electrodes (3) of a first 
chip (1) are connected to first connection pads (6) cor- 
responding to the electrodes (3) with the first chip (1) 
being Ixinded at its rear surfece to a rear surface of a 
second chip (2). Here, a first resin (9) is interposed 
extending outer than the first connection pads (6} arxi 
inner tl^n a region where second pads (7) are formed 
for connection with electrodes (4) of the second chip (2). 
Thereafter, the electrode (4) of the second chip (2) are 
connected to the second connection pads (7) by wires 
(8), and thereafter the whole device is molded by a sec- 
ond resin (13). 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001 ] The present invention relates to a semiconduc- 
tor device package having a semiconductor device 
including one or a plurality of semiconductor chips 
(hereinafter referred to as "chips"), mounted on a sub- 
strate, and to a manufacturing method thereof. More 
specifically, the present invention relates to a semicon- 
ductor device package use for flip chip type CSP (Chip 
Size Package) and manufacturing method thereof. 

Description of the Background Art 

[0002] Reduction in size and weight of portable infor- 
mation processing equipments require higher density, 
smaller size and reduced thickness of a semiconductor 
device package. A prior art technique proposed to meet 
the demand includes "a hybrid integrated circuit device** 
in accordance witti Japanese Patent Laying-Open Na 
63-84128. 

[0003] Fig. 15 is a cross sectional view showing the 
structure of the prior art hybrid integrated circuit device. 
[0004] Referring to Rg. 15. the hybrid integrated cir- 
cuit device utilizes COX (Chip on X: X denotes a sub- 
strate material selected from an organic film, a printed 
board, a glass, a silicon wafer and the like) in which an 
LSI Is mounted as a bare chip, on a circuit board. More 
specifically, a first chip 1 is connected on a thick sub- 
strate 21 by a solder connection portion 22, in accord- 
ance with the f Op chip method. 
[0005] A second chip 2 is die-bonded to the first chip 
1 witii rear surfaces of the chips facing to each ottier, by 
means of an adhesive 15. The second chip is furtiier 
connected to thick suk>strate 21 by wire bonding, 
through wire 8. 

[0006] Further, the first and second chips are coated 
to be covered entirely t>y a chip coat resin 20. 
[0007] Another SMD (Surface Mount Device) 40 is 
mounted by means of a lead 41 as shown in the figure, 
on thick substrate 21 . 

[0008] However, in the conventional mounting struc- 
ture shown in Rg. 15. tiie chip is directly mounted on 
thick substrate 21 and not packaged. Therefore, it is not 
possible to implement the mounting structure shown in 
Fig. 1 5 on the thick sUbstrate simply by the step of con- 
ventional SMD (Surface Mount Technology) in which 
reflow soldering is performed collectively after compo- 
nents are mounted. 

[0009] More specifically, in order to implement the 
mounting structure shown in Rg. 15. rt Is necessary to 
newly add, to an existing assemtsly line of each plant, a 
dedicated production line including a flip-chip-mounting 
apparatus, a die bonding apparatus, a wire bonding 
apparatus and a dhtp coating apparatus. This requires 



conskJerable capital investment 
[0010] In the mounting structure shown in Rg. 15. the 
chip is not packaged. Therefore, if it is found after 
mounting tiiat the mounted chip is defective, it has been 

5 difficult to replace only the defective chip. 

[001 1 ] Further, in the prior art example shown in Fig. 
15, the first chip is connected to the circuit board in 
accordance with the flip chip metiiod and. thereafter, the 
second chip is connected to the circuit board by wire 

10 bonding. This possibly causes a problem tiiat the sokJer 
connecting portion 22 of ttie flip-chip-connected first 
chip 1 Is damaged by load or ultrasonic output at tiie 
time of wire bonding of the second chip, resulting in fail- 
ure of electrical connection. Further, as the entire 

75 mounted structure is chip coated, chip coat resin 20 
ext^s considerably wide, causing a prol3tem that a 
length 24 from a chip edge to an outer periphery of a 
mold is made too long. 

[001 2] Conventionally, it has been a common practice 

20 to irrtroduce a resin into a gap between a chip and the 
substrate in a structure where only one chip not having 
a stacked structure is fiip-chip-mounted. in order to 
releu thermal stress derived from difference in coeffi- 
cient of thermal expansion. The amount of resin intro- 

2s duced. however, has not been studied at all. 

[001 3] As the LSI comes to have higher density, larger 
number of pins and, eventually, finer pitch, the gap 
between the chip and the sut)strate naturally becomes 
narrower. For a stacked type CSP (Chip Size Package). 

30 one having the gap between ttie chip and the intercon- 
nection of 25 to 30 ^ and tiie gap between the chip 
and the subsb^ate of about 50 yxm has been under devel- 
opment. In order to fill a sealing resin into such a narrow 
gap. viscosity of the resin should naturally be made 

35 lower. 

[D014] If tiie viscosity of resin is low, however, there 
possibly arises a problem that a large f Diet (flow out of 
tiie resin) is fbrmed at a chip edge, as will be described 
later. 

40 

SUMMARY OF THE INVENTION 

[0015] An object of the present invention is to solve 
ttie above described problems encountered when a 

45 semiconductor device having first and second device 
forming surfaces is mounted on a circuit k)oard. and to 
provide a semiconductor device package allowing man- 
ufacturing through simitar process steps to the conven- 
tional SMT steps, as well as to provide manufacturing 

so mettiod thereof. 

[0016] Another object of the present invention is to 
provide a semiconductor device package in which a 
connection portion between a circuit board and an elec- 
trode of a flip-chipKX)nnected first device forming sur- 

S5 face is not damaged even by wire tx>nding when an 
electrode formed on a second device forming surface is 
connected to the circuit board, and to provide manufac- 
turing metiiod thereof. 



3 



EP0915505A1 



4 



[001 7] A still further object of the present invention is 
to provide a semiconductor device pad^ge including 
both a semiconductor device connected in accordance 
with the flip chip method an a semiconductor device 
connected by wire lx)nding, which can be manufactured s 
€rt a relatively low temperature through simple process 
steps, and to provide manufacturing method thereof. 
[0018] According to an aspect of the present inven- 
tion, a semiconductor device package is provided. The 
semiconductor device package includes: a semiconduc- 
tor device having first and second device fornrting sur- 
faces including a plurality of first electrodes formed at a 
peripheral portion of tiie first device forming surface arrd 
a plurality of second electrodes formed at a peripheral 
portion of the second device forming surface; a circuit 
board having first and second surfaces for mounting the 
semiconductor device, including a plurality of first con- 
nection pads arranged corresponding to tiie first elec- 
trodes of the semiconductor device on the first surface, 
a plurality of secorxj connection pads formed at an outer 
periphery of tiie first connection pads on the first sur- 
face, and a plurality of extemal input/output terminals 
electrically connected to tiie first andi second connec- 
tion pads respectively: a first resin provided in a gap 
between the first device fonming surface and the circuit 
board: a plurality of metal memt>ers for adhesion for 
connecting the first connection pads witti con^esponding 
first electrodes respectively in accordance with the flip 
chip metliod; metal wires connecting the second con- 
nection pads witii the con^esponding second electrodes 
respectively: and a second resin molded to cover ttie 
entire semiconductor device. 

[0019] According to the present invention, as a pack- 
age structure is adopted, the conventional SMD steps 
can be utilized in the similar manner as for other SMDs 
(Surface Mount Devices). 

[002Q] According to the present invention, the first 
electrodes formed on the first device forming surface 
are bare chip mounted in accordance with tiie flip chip 
method to tiie circuit l>oard. and a first resin Is inter- 
posed k>etween the first device forming surface and the 
circuit board. Because of this interposed first resin, the 
damage at a connecting portion between tiie circuit 
board and the flip-chip-connected first electrodes 
formed on the first device surface caused t>y the load or 
ultrasonic output at the time of wire bonding for connect- 
ing the second electrodes formed on the second device 
forming surface can be prevented, and therefore failure 
in electrical connection can be preverited. 
[0021] Furflier, the first resin also has a function of 
relaxing thermal stress derived from difference in coeffi- 
cients of thermal expansion, when the semiconductor 
device and the circuit board have much different coeffi- 
cients of thermal expansion. 

[0022] Especially when applied to a CSP which is a 
package having short distance between a chip edge 
and a package edge, the present invention prevents 
overlapping of the first resin on the second pads to be 



connected t the second electrodes on the second 
device forming surface. 

[0023] According to the present invention, the first 
resin is not overlapped on tiie second connection pads 
for connection to the second elecb'odes on the second 
device forming surtace. and ttierefbre successful electa'i- 
cal connection with the second electrodes on the sec- 
ond device forming surface is ensured. Further, for the 
purpose of protecting the connection portion of the first 
electrode on the first device forming surface cmd the 
wire connecting portion of tiie second electrodes on the 
second device forming surface, when the circuit boar6 is 
held by a molding tool to mold a mounting surfece witii 
a second resin, the molding tool can t>e kept airtight. 
Flowing of the second resin to the outside can be pre- 
vented, and possible damage to the molding tool by the 
f Dler contained in an interface sealing resin, which is the 
first resin, can be eliminated. 

[0024] In the present invention, it is possible to form 
tiie metal member for adhesion on the first connection 
pad of tiie circuit board. When an outermost layer of the 
first electrode pad of the circuit board Is of Au and the 
outermost layer of the first electrodes on the first device 
forming surface is of Al-1%Si, for example, assume tiiat 
a material containing Au as a main component is used 
as the metal memt>er for adhesion on the circuit tx>ard 
and that thermoconpression tx>ning is adapted as a 
mettiod of connecting to the first electix)de on tiie first 
device forming surface. Here, thermoconpression 
txxiding is between Au an AI-1%SI, which allows con- 
nection at a relatively low temperature. 
IQ025] When a metal member for adhesion is formed 
on the first electrode on the first device forming surface, 
connection would be tsetween Au and Au. which means 
that a relatively high temperature is necessary for tiier- 
mocompression bonding. Because of this reason, cfiffu- 
sion of AI-1%Si of the first electrode on the first device 
forming surface and the metal member for adhesion 
formed of Au connected in advance proceeds too far. As 
a result, a step of forming a t>arrier metal on the outer- 
most layer of the chip electrode becomes necessary. By 
contrast, when the metal member for adhesion is 
formed on the circuit board, there is an advantage that 
the step of forming barrier metal is unnecessary. 
[0026] In the structure of a semiconductor device 
package in accorrlance with one aspect of the present 
invention, tiie semiconductor device may be provided 
having two semiconductor chips with rear surfaces of 
the chips iDonded to each ottier. 
[0027] In a structure of the semiconductor device 
package in accordance with an aspect of the present 
invention, the semiconductor device may be provided 
with one semiconductor chip having botii front and rear 
surfaces as device forming surfaces. 
[0028] According to the present invention, a semicon- 
ductor device is used which has elements formed on the 
front and rear surfaces of one semiconductor device, in 
place of two chips. Therefore, the height of the package 
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can be reduced without impairing the effects of the 
pre&ent invention. 

[OQS^] In a structure of a eemiconductor device pack- 
age in accordance with one aspect of the present Inven- 
tion, the first resin rmy be inserted to a gap between the s 
first device iormmg surface and the circuit board such 
that an outer peripheral portion of the first resin extends 
outer than that region where the first connection pads 
are formed and Inner than that region where the second 
connection pads are formed. 

[0030] Acooncfing to the present Invention, the first 
resin extends with its outer peripheral portion positioned 
outer than that region where the first connection pads 
formed on the circuit board are formed arxJ inner than 
that region where the second connection pads are 
formed. Therefore, tiiere is no factor hindering airtighte- 
ness of tiie molding tool, and possfoility of any damage 
to the molding tool is eliminated. If the semiconductor 
device is a KGD (Known Good Die) and it is not likely 
tliat r^3airing is necessary, this approacli in which the 
first connection pad is covered by the first resin is effec- 
tive. The reason is as follows. The area to which the first 
resin is introduced is large and therefore, if a filler for 
decreasing thermal expansion coefficient is contained 
in the resin, the difference In thermal expansion coeffi- 
cients between ttie semiconductor device arxl the circuit 
board is reduced. Therefore, thermal stress can further 
be relaxed. 

[0031 1 The invention is characterized In that in view of 
the problems of the prior art, the area of flow out of the 
first resin is made smaller and the resin interposed 
between the first device forming surface and the circuit 
board is limited within a prescribed region. 
[0032] In a structure of a semiconductor device pack- 
age in accordance with an aspect of the present inven- 
tion, the first resin may exists In the gap between the 
first device fbrming surface arxj tiie circuit tx>ard such 
that the outer peripheral portion of the first resin Is posi- 
tioned inner than that region where the first connection 
pads are formed. 

[0033] The invention in accordance with this aspect 
also is characterized in that in view of the problems of 
the prior art, the region of flow out of the first resin is 
made smaller and the resin interposed between the first 
device forming surface and the circuit board is limited 
within a prescribed region. 

[0034] According to the present invention, when the 
first resin is introduced to tiie gap between the first 
device fbrming surface of the semiconductor device and 
the circuit board, the resin is introduced only in that 
region which is inner tiian the first connection pads 
formed on the circuit board. Therefore, extension of the 
first resin does not reach the first electrodes at the 
peripheral portion of the first device fomiing surface but 
is suppressed at the central portion of tiie first device 
forming surfac . Therefor , the first connection pads on 
the circuit board are not covered by the first resin. This 
fadlitates mounting of a chip for repairing. 



[0035] In a structure of a semiconductor device pack- 
age in accordance with an aspect of the present inven- 
tion, the first resin may be a thermoplastic resin euid the 
second resin may be a thermosetting resin. 
[0036] As the first resin, a material having heat resist- 
ance of at least SOO^C and thermal expansion coeffi- 
dertt of about -10 to atx>ut 100 ppm is preferable. More 
specifically, pdyimide, for example, may be used. The 
first resin is not limited to the thermoplastic reain. an a 
themnosetting resin such as epoxy, for exanple. may be 
used provided that it has high viscosity at a room tem- 
perature. 

[0037] As tiie second resin, epoxy or the like having 
low hygroscopicity may be used. When a mold resin 
conventionally used for general LSI package is used as 
tiie second resin; a step of assembly which is well fitted 
to the existing process can be realized. 
[0038] In the structure of a semiconductor device 
package in accordance witii one aspect of tiie present 
invention, the metal menft}er for adhesion may contain 
Au as a main component. 

[0039] In a structure of a semiconductor device pack- 
age in accordance with an aspect of the present inven- 
tion, tiie metal member for adhesion may include a first 
portion formed of a first metal and a second portion 
formed of a second metal. 

[0040] In a structure of a semiconductor device pack- 
age in accordance witti an aspect of the present inven- 
tion, the first portion is formed of a metal containing Au 
as a main component, and the second portion may t>e 
formed of solder. 

[0041 ] In a structure of a semiconductor device pack- 
age in accordance witii one aspect of the present inven- 
tion, tiie external input/output terminals are arranged in 
a matrix on a second surface of the circuit board, and 
each external input/output terminal may be formed by a 
third connection pad provided on the second surface 
and a solder t>all provided on the third connection pad. 
[0042] According to tiie preserrt invention, the external 
input/butput terminals are arranged in a matrix on a rear 
surface of the circuit board on wNch the semiconductor 
device is mounted. Therefore, the nunri>er of terminals 
can be increased than when the external input/output 
terminals are anranged at the periphery of tiie package, 
and hence tiie conventional process step of SMT can 
be employed. 

[0043] In a structure of a semiconductor device pack- 
age in accordance with one aspect of the present inven- 
tion, the circuit tx>ard has openings for connection 
an-anged In a matrix, and the external input/output ter- 
minals may be formed by solder baWs connected 
through the openings to the first and second connection 
pads. 

[Q044] According to tiie present invention, tiie external 
input/butput terrntnals are arranged in a matrix on the 
rear surface of the circuit kx)ard on which the semicon- 
ductor device is mounted. Ther for , the numt)er of ter- 
minals can t>e increased tiian when tiie external 
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input/butpiit terminals are arranged at the periphery of 
the package, and hence the conventi nal step of SMT 
can be employed. 

[0045] According to another aspect of the present 
invent! n. a method of manufacturing a semiconductor s 
device package is provided. The method of manufactur- 
ing the semicorwiuctor device package is for manufac- 
turing a semicortductor device package having a 
semiconductor device with first and second device form- 
ing surfaces mounted on a circuit fc>oard, and the io 
method includes the steps of: connecting first elec- 
trodes fonmed on a peripheral portion of a f orst device 
fbrming surface to first connection pads formed on a 
first surface of the circuit board by means of metal mem- 
bers for adhesion in accordance with flip chip method is 
with a first resin interposed in a gap between the first 
device fbrming surface and the circuit t)oard: connecting 
second electrodes formed at a peripheral portion of a 
second device fbrming surface to second connection 
pads formed outer than the first connection pads on the 20 
first surface of the circuit fc>oard by means of metal wires 
in accordance with wire bonding; resin nrK)kiing with a 
second resin, to cover the semiconductor device 
mounted on the circuit board entirely; and providing sol- 
der balls on a plurality of third connection pads provided zs 
n the circuit board. 

[0046] In the method of manufacturing a semiconduc- 
tor device package in accordance with another aspect 
of the present invention, the step of connecting with the 
first resin interposed in the gap between the first device so 
fbrming surface and the circuit board may include the 
steps of applying the first resin at a central portion of the 
first device forming surface and connecting the first 
electrodes to the first connection pads. 
[0047] The present invention provides a method of 3S 
effectively interposing the first resin. When a wafer 
before dicing into chips is used, the first resin may be 
applied to an entire surface of the wafer, unnecessary 
portions may be removed chemically or physically and 
thereafter the wafer may be diced into chips. In this 40 
case, the first device forming surface can be utilized 
with the first resin already applied thereto. When a sem- 
iconductor device which is already diced is used, the 
first resin may be applied to the circuit board. In this 
manner, the first resin may be flexibly applied. 45 
[0048] in the method of manufacturing a semiconduc- 
tor device package in accordance with another aspect 
of the present invention, in the step of applying the first 
resin, the first resin having a sheet shape may t>e 
arranged at a central portion of the first device fbrming so 
surface. 

[0049] As to the method of placing the sheet-shaped 
first resin, a sheet cut into a prescribed size corrtaining 
a prescribed amount determined in accordance with 
extension of the resin which is influenced by resin char- ss 
acteristtes such as viscosity and glass transition tem- 
perature of the resin may be placed or temporarily 
bonded with pressure on the first device fbrming sur- 



face. 

[0050] In accordance with the pr^ent invention, as 
the sheet-shaped first resin is used, the amount of 
applied resin can be made constant, and eifriciency in 
working can be improved. 

[0051 ] In the method of manufacturing a semiconduc- 
tor device package in accordance with another aspect 
of the present invention, the step of connecting with the 
first resin int^posed in the gap between the first device 
fbmning surface and the circu'rt board may include the 
steps of preparing a circuit boaxti having the first resin 
applied at the central portion, and connecting the first 
electrodes to the first connection pads. 
[0052] The present invention provkies a method of 
effectively interposing the first resin. When a wafer 
before dicing into chips is used, the first resin may be 
applied on an entire surface of the wafer, unnecessary 
portions may be removed chemically or physically and 
thereafter the wafer may be diced irrto chips. In this 
case, the first device forming surface may be utilized 
with the first resin already applied thereon. When the 
semiconductor device which is already divided is used, 
the first resin may be applied to the circuit board. In this 
manner, the resin may be applied flexibly. 
I0053I In the method of manufacturing a semiconduc- 
tor device package in accordance with another aspect 
of the present invention, in the step of preparing the cir- 
cuit board, the first resin having a sheet shape may be 
an^anged at the central portion of the circuit board. 
[D054] In accordance with the present invention, as 
the sheet-shaped first resin is used, the amount of resin 
applied can be kept constant, and efficiency in working 
can be improved. 

[0055] In the method of manufacturing a semiconduc- 
tor device package in accordance with another aspect 
of the present invention, in the step of connecting with 
the first resin interposed in the gap k>etween the first 
device forming surface and the circuit board, the 
amount of first resin used may be adjusted such that the 
outer peripheral portion of the first resin extends to be 
outer than the region where the first connection pads 
are formed and inner than the region where the second 
connections pads are formed. 
[0056] In the method of manufacturing a semiconduc- 
tor device package in accordance with another aspect 
of the present invention, in the step of connecting with 
the first resin interposed in the gap between the first 
device fbrming surface and the circuit board, the 
amount of first resin used may be adjusted such that the 
outer peripheral portion of the first resin extends inner 
than the region where the first connection pads are 
formed. 

[0057] The method of manufacturing a semiconductor 
device package in accordance with an aspect of the 
present invention may further include the steps of: after 
the second electrodes are connected to the second 
connection pads and before molding the second resin, 
testing the semicorxluctor device and removing the 



5 



9 



EP0^5 505A1 



10 



mounted semioonductor device from the circuit board if 
the device ie found to k>e defective; when the semioon- 
ductor device is removed from the circuit board, con- 
necting first electrodes formed on a peripheral portion of 
a first device forming surface of another semiconductor 
device different from the removed device to first connec- 
tion pads formed on afirst surface off the circuit board by 
means of metal members for adhesion in accordance 
with the flip chip method with a first resin interposed in 
the gap between the first device forming surface and the 
circuit board: and when the semiconductor device is 
removed from the circuit bosaxi, connecting second 
electrodes formed at a peripheral portion of a second 
device forming surface of another semiconductor device 
with second connection pads formed outer than the first 
connection pads on the first surface of the circuit fc>oard 
by mecms of metal wires in accordance with wire bond- 
ing method. 

[0058] According to the present invention, before mold 
packaging with the secorKi resin, electric characteristic 
is tested. Therefore, when the first or the second chip is 
defective, the ratio of good products can be improved by 
repairing. 

[0059] In the manufacturing method of a semiconduc- 
tor deme package in accordance with another aspect 
of the present invention, the metal memt)er for adhesion 
may include a first portion formed of a first metal and a 
second portion formed of a second metal. 
[0060] According to the present invention, the metal 
memfc>er for adhesion Includes a first portion of a first 
metal and a second portion of a second metal. When a 
metal such as solder having low melting point is used as 
ne of the portions of the metal member, it becomes 
possible to connect the first chip to tlie circuit board In 
accordance with the flip chip method at a relatively low 
temperature, and therefore damage to the circuit kx>ard 
or to the semiconductor chip can be suppressed. Espe- 
cially when a thin flexible substrate such as a polyimide 
tape is used as the circuit board, it becomes possible to 
suppress warpage or wavlness caused by heating. 
Therefore, the subsequent steps of connecting the sec- 
ond chip to the circuit board by wire tx>nding to molding 
of the semiconductor device entirely can further be facil- 
itated. 

[0061 ] In the method of manufacturing a semiconduc- 
tor de/ice package in accordance with another aspect 
of the present invention, tiie step of connecting the first 
electrodes to tiie first connection pads by the flip chip 
method may include the steps of: stf}plying solder onto 
the first connection pads: fbrming a bump formed of a 
metal containing Au as a main component on the first 
electrodes: and connecting the first electrodes with the 
first connection pads by heating and melting the solder 
supplied onto the first connection pads. 
[0062] In the method of manufacturing a semiconduc- 
tor device package in accordance with anotiier aspect 
of the present invention, in the step of supplying sold r 
onto the first connection pad, the solder may be sup- 



plied by ball bonding method. 
[0063] According to the present Invention, the solder 
can be 8tf>plied onto the first connection pad not over- 
lapped on the second connection pads. Therefore, the 

s steps of forming and removing a mask as required when 
the solder is supplied in accordance with super juffit 
method or super sokier method are unnecessary, and 
tiie number of process steps can be reduced. Furtiier, a 
small amount of solder can be supplied stably with high 

10 precision even to fine pads with narrow pitch, which 
supply is difficult in accordance with printing method. 
[0064] In the method of manufacturing a semiconduc- 
tor device package in aocordartce with another aspect 
of the present Invention, in tiie step of supplying solder 

IS onto tiie first connection pad. the solder may be sup- 
plied by wedge tx>nding metiiod. 
[Q065] According to the present invention, the solder 
is pressed and squashed arid pressure Isonded 1^ ultra- 
sonic wave. Therefore, diff^ent from the ball IsorKfing 

20 method, reducing atmosphere for preventing oxidation 
Is not necessary, and hence cost for facility can be 
reduced. When a solder wire having one same diameter 
is used, it Is possible to form a smaller solder protruded 
electrode in accordance with the wedge landing 

25 method. It is possible to control and supply such a small 
anwunt of solder that does not cause any short-circuit 
between solders of adjacent metal protruded electrodes 
when the solder is pressed and squashed under pres- 
sure at the time of flip chip connection, to pads having 

30 narrow pitch. 

[Q066] The metiiod of manufacturing a semiconductor 
device package in accordance with anotiier aspect of 
the present invention may further include the step of 
applying a flux to the solder supplied onto the first con- 

35 duction pads, putting tiie circuit board into a reflow fur- 
nace, so as to shape the solder Into hemispherical 
shape. 

[D067] According to the present invention, even when 
tiie supplied solder protruded electrode comes to have 
40 long tali, any trouble can be prevented as tiie shape is 
adjusted. 

[0068] In accordance witii a still further aspect of the 
present invention, a circuit board is provided. The circuit 
board is for manufacturing a semiconductor device 

45 package on which a semiconductor device having first 
and second device forming surfaces Is mounted, and 
tiie circuit tx>ard Includes: a sut)strate having first and 
second surfaces and at least one through hole; first con- 
nection pads formed for connection with first electrode 

so formed at a peripheral portion of the first device fbrming 
surface and arranged surrounding the through hole on 
the first surface: second connection pads for connection 
with second electa^odes formed at a peripheral portion of 
the second device forming surface and formed outer 

55 than the first connection pads on the first surface; and a 
first resin applied on that region which is surrounded by 
the first connection pads. 

[0069] In the structure of the circuit board in aooord- 
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ance with a still further aspect of the present invention, 
the substrat formed of a resin having glass transition 
temperature of 200°C or higher, and the circuit board 
may further include third connection pads and metal 
wires for connecting each of the third connection pads 5 
to corresponding first or second connection pad. 
[0070] According to the present invention, a resin hav- 
Ing glass transition temperature of at least 200°C. for 
example, a flexible sut>strate Including polymide and 
metal wires is used as the circuit board. Therefore, the 10 
circuit board is heat-resistant arKi efficiency in working 
at the time of molding can be improved. 
[0071] The foregoing and other objects, features, 
aspects and advarrtages of the present Invention will 
k>ecome more apparent from the following detailed is 
desaiption of the present invention when taken in con- 
junction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

20 

[0072] 

Rg. 1 is a aoss sectional view showing a structure 
of a semiconductor device package in accordance 
with a first embodiment of the present invention. 2s 
Rg. 2 Is a cross sectional view showing the semi- 
conductor device package shown in Rg. 1 mounted 
onatiiicksut}Strate. 

Rgs. 3A and 3B show a circuit board used for tiie 
semiconductor device package in accordance with 30 
the first embodiment of the present invention. 
Rgs. 4A to 4E are cross sectional views showing 
the steps of manufacturing the semiconductor 
device package in accordance witii the first emtxxl- 
iment of the present invention. 35 
Rgs. 5A to 5E are cross sectional views showing 
the steps of manufacturing a semiconductor device 
package in accordance with a secorKi emk)odiment 
of tiie present invention. 

Rgs. 6A to 6F are cross sectional views showing 40 
the steps for repairing in the second embodiment of 
the present invention. 

Rgs. 7A to 7E are cross sectional views showing 
the steps of manufacturing a semiconductor device 
package in accordance witii a third embodiment of 45 
the present Invention. 

Rg. 8 is a cross sectional view showing a structure 
of a semiconductor device package In accordance 
with a fourth embodiment of the present invention. 
Rgs. 9A and 98 show a circuit board used in ttie so 
semiconductor device package in accordance with 
the fourth embodiment of the present invention. 
Rg. 10 is a cross sectional view showing a structure 
of a semiconductor device package in accordance 
with a f iftii embodiment of tirie present Invention. ss 
Rgs. 11 Aand 1 1B show a circuit board used for tiie 
semiconductor device package of Rg. 1 0. 
Rgs. 12A to 12F are cross sectional views showing 



examples of steps of manufacturing the semicon- 
ductor devfoe package shown In Rg. 10. 
Rg. 13 a cross sectional view showing an exem- 
plary step of manufacturing the semiconductor 
device package in accordance with the present 
invention. 

Rg. 14 is a cross sectional view showing anotiier 
exemplary step of the method of manufacturing a 
semiconductor device package in accordance witii 
the present invention. 

Rg. 15 is a cross sectional view showing an exam- 
ple of a conventional method of mounting a semi- 
conductor device. 

Rgs. 16 to 19, 20 A and 208 are cross sectional 
views related to the prot)iem newly arises when the 
present invention is applied to CSR 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

(First Embodiment) 

[0073] Rg. 1 is a cross sectional view showing a struc- 
ture of a semiconductor device package in accordance 
with a first embodiment of the present invention. 
[0074] Referring to Fig. 1 . in the semiconductor device 
package, a first chip 1 and a second chip 2 are mounted 
on a circuit board 19. The first and second chips 1 and 
2 have rear surfaces adhered to each other by means of 
an adhesive 15. In the semiconductor package, an 
exemptevy combination of tiie first and second chips 1 
and 2 may include a 16M FLASH memory and a 2M 
SRAM. 

[0075] A plurality of first electrodes 3 are formed at a 
peripheral portion of the first chip 1 . A plurality of sec- 
ond electrodes 4 are formed at a peripheral portion of 
the second chip 2. 

[0076] The electrodes 3 formed on the first chip 1 are 
connected to first connection pads 6 on a surface of tiie 
circuit board with metal members 5 interposed, t^y flip 
chip metiiod. The electrodes 4 formed on tiie second 
chip are connected 

to second connection pads 7 formed outer than the first 
connection pads 6 on the surface of the circuit board by 
metal wires 8 in accordance with wire bonding metiiod. 
The first and second chips 1 and 2 are molded by a sec- 
ond resin 13 to be covered entirely. 
[0077] On the rear surface of circuit k>oard 19. third 
connection pads 30 are formed in a matrix, and on the 
ttiird connection pads 30, solder k)alis 26 are formed. 
[0078] In the present embodiment, a first resin 9 Is 
interposed in the gap between the first chip 1 and circuit 
t>oard 1 9 such that the outer peripheral portion of the 
resin extends to be outer than the region where the first 
connection pads 6 are formed but inner than the region 
where the second connection pads 7 are formed. 
[0079] Fig. 2 is a cross sectional view showing the 
semiconductor device package shown in Rg. 1 
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mounted on a thick substrate 21 . Refening to Fig. 2, the 
semiconductor de^ce package shown in Rg. 1 is con- 
nected to thick substrate 21 by means of solder balls 26. 
[0080] The method of manufacturing the semiconduc- 
tor device package having the above described struc- 
ture will be descrbed with reference to the figures. 
[0081 ] Rgs. 3A and 3B show an example of the circuit 
board used for the semiconductor device package In 
accordance with the present invention In which Rg. 3A 
is a plan view and Rg. 3B is a cross section. Referring 
t Rgs. 3A and 3B, on circuit board 1 9, a plurality of first 
connectkm pads 6 are formed on the surface for con- 
nection with the electrodes of the first chip. In a region 
on the outer periphery of the first connection pads 6, 
second connection pads 7 are formed for connection 
with the electrodes of the second chip. 
[0082] The first and seoorid connection pads 6 and 7 
may be connected to each other as represented t3y the 
first connection pad 6a and a second connection pad 
7a. for example. The arrangement of the first arKi sec- 
ond connection pads 6 and 7 is not limited to the one 
shown in the figure. 

[0083] A first resin 9 is applied to that region of the 
substrate which is surrounded by the first connection 
pads. At least one through hole 27 is provided in the 
sut)strate In the region surrounded by the first connec- 
tion pads. The tlvough hole 27 has a function of pre- 
venting expansion of the first resin 9 during reflow. after 
tine resin alssori^s moisture. 

[0084] Rgs. 4A to 4E show an example of process 
steps for manufacturing the semiconductor detnce pack- 
age shown In Rg. 1. 

[0085] Referring to Rg. 4A, first, metal protruded elec- 
trodes are formed by using a metal memk>er 5, on con- 
nection pads 6 of circuit lx>ard 19 shown in Rgs. 3A and 
38. In the present embodiment, a substrate including 
polyimide having glass transition temperature of at least 
200''C and metal interconnections is used as the circuit 
t>oard 

[0086] Using an Au wire having the diameter of 020 
^m and through wire tDonding, the metal protruded elec- 
trode having the diameter of about 80 pm is formed. For 
forming the metal protruded electrode, plating or the like 
may be utilized. 

[0087] In the present embodiment, as a method of 
interposing the first resin 9 in the gap between the first 
chip 1 and circuit board 19, the first resin 9 in the shape 
of a sheet Is applied in advance at the central portion of 
circuit kx)ard 19. 

[0088] Here, in the present embodiment, a thermo- 
plastic polyimide film TP-T manufacture by Kanegafuchi 
Corporation having a square shape of 5.8 mm x 5.8 mm 
is used as the first resin sheet 9. The resin has tiie fol- 
lowing characteristics: glass transition temperature (T g) 
of 190**C and modulus in tension (tested by ASTM 
D882) near tiie connection temperature (about 300^0) 
of 0.1 tolOMPa. 

[0089] The sheet has a thickness of 40 im. The 



method of applying the first resin 9 is not limited thereto, 
and the first resin 9 in liquid shape may be potted by a 
prescribed amount, using a dispenser, for example. 
[P090] Here, in the present invention, the method of 

5 interposing tiie first resin in tiie gap between the first 
device forming surface and the circuit board includes a 
method of potting liquid sealing resin 9 at an edge of 
chip 1 arKi penetrating the sealing resin 9 to the gap 
between the chip 1 and circuit tx}ard 19 utilizing capil- 

10 lary action, as shown in Rg. 16. Though this is the sim- 
plest method. It Is necessary to ensure a potting region 
10 on the circuit boax6 19. When the first connection 
pads 6 and the second connection pads 7 fbrmed on cir- 
cuit board 1 9 are distant, sufficient potting region 1 0 can 

1$ be ensured. 

[0091] In a CSP which is a package of which size is 
closer to the chip size, however, a distance 23 between 
a chip edge and a package edge is short. Therefore, 
when electrode 3 are formed at the peripheral portion of 

20 chip 1 . the first connection pads 6 are dose to the sec- 
ond connection pads 7. In that case, the second con- 
nection pads 7 are overiapped with the potting region 
10. This results in tiie problem tiiat tiie first resin 9 Is put 
over tiie second connection pads 7, as shown in Fig. 17. 

25 [0092] As anoflier method of resin sealing, a prior art 
technique has k>een proposed in order not to solve tiie 
above described prok)lem but to prevent generation of 
foams or air bubbles as disclosed in Japanese Patent 
Laying-Open No. 6-89914. 

30 [0093] According to this method, referring to Rg. 18, 
a tiiermoplastic resin 9 is applied to the central portion 
of circuit tx>ard 1 and temporarily cured. Thereafter, 
electrodes 3 of chip 1 and the first connection pads 6 of 
circuit k>oard 19 are registered. Thereafter, pressure is 

35 applied in the direction of bringing the electrode 3 of 
chip 1 to the first connection pad 6 of circuit board 19 
and thermoplastic resin 9 is heated and melted so tiiat 
it diffuses uniformly to the periphery. By utilizing this 
method, resin sealing may be possible even when suff i- 

40 dent potting region is not ensured. 

[0094] According to tNs prior art technique, however, 
the resin sealing region is not limited, and ttie amount of 
application and viscosity of the resin are not corrtrolled 
at ail. Therefore, it is possible that a large fillet 1 1 may 

45 be formed by the resin flowing out to the outer periphery 
of tiie chip edge. Therefore, as in tiie ak>ove described 
metiiod of resin sealing, in a package such as a CSP of 
which size is close to the bare chip size, the fillet would 
be formed approximately entirely on the periphery of tiie 

so circuit board, as the size of the circuit board is approxi- 
mateiy the same as the chip size. 
[0095] As a result, the problem arises that the first 
resin 9 extends over the second connection pads 7, as 
shown in Rg. 19. 

55 [0096] When the circuit board on which the second 
chip 2 is mounted is further held by a molding tool 12 
and a mold resin 13 is poured in the state shown in Fig. 
1 7 or 19. it becomes impossik)le to maintain airtightness 
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of molding tool 12 because of the fillet 11, resulting in 
the problem that the mold resin 13 flows to the outside, 
as shown in Rgs. 20A an 20B. Further, when a filler 25 
of SIC or the like is contained In the first resin 9 in order 
to reduce thermal expansion coefficient as shown in 5 
Fig. 20B, molding tool 12 may possibly be damaged, as 
the ffller 25 is hard. Fig. 20B shows in enlargement a 
portion of Rg. 20A. 

[0097] More specifically, when the first connection pad 
6 and the second connection pads 7 formed on circuit 10 
board 19 are sufTicientty apart from each other, either 
one of the above described two methods of resin seal- 
ing may be utilized. When the present invention is 
applied to a CSP which is a package of which size is 
made closer to the chip size, however, the above is 
described prot)lems newly arise. In order to solve such 
problems, It k>ecomes necessary to adjust the amount of 
use of tiie first resin. 

[0098] In the present embodiment, the resin is applied 
witii the amount of use being controlled to be at least 20 
1.1 mm^ £uid at most 1.6 mm^. for exanple, to be 
between 1.2 to 1.4 mm^. 

[00991 Thereafter, tiie first and second chips 1 and 2 
wHh rear surfaces connected to each other adhesive 
15 are mounted on circuit board 19. as shown in Fig. 2s 
48. At this time, tiie first resin 9 extends from the center 
to the periphery. It may be possible to control the 
amount of application and resin characteristic of the first 
resin 9 so that the resin does not cover the first connec- 
tion pads 6. taking into oonsideFErtion the possibility of so 
repairing, as in tiie second embodiment which will be 
described later. 

[0100] When the chip is of a KGD (Known Good Die: 
quality guaranteed), there is littie possibility of repairing. 
Therefore, it is preferred that the extension of the inter- 35 
posed first resin 9 is controlled such that the peripheral 
portion of the resin extends to t>e outer tiian the first 
connection pads 6 and inner than tiie region where the 
second connection pads 7 are formed, on the circuit 
board 19. In the present embodiment, chip 1 which is a 40 
square of 6.3 mm x 6.3 mm is used, with the gap from 
the circuit ix>ard 19 being set to 30 ^m. 
[0101] In the present embodiment a metal protruded 
electrode fbrmed of Au is formed on tiie first connection 
pad on the circuit board. 45 
[0102] Here, the outermost layer of tiie electrodes of 
the first chip is generally fbrmed of AI-1%Si. Therefore, 
t)onding between metals is performed by thermocom- 
pression bonding of Au-Al. TTierelbre, it becomes possi- 
ble to set connection temperature low. Therefore, the so 
present method is effective when the circuit board is thin 
and prone to warpage or waviness caused by heat. 
[0103] As another method of connection to obtain 
electric connection between the metal protruded elec- 
trode on the circuit board and the electrode of the first ss 
chip, pressure contact between the metal protruded 
electrode and the electrode may be possibi to otytain 
the electrical connection by curing the first resin 9, if a 



thermosetting and heat shrinkable resin is used as the 
first resin 9. 

[01 04] As to the method of nrx>unting the first and sec- 
ond chips on the circuit board, in one method, the first 
chip is nrK)unted on the 8uk>strate, a die bonding agent 
(adhesive) is applied on the rear surface, tiie second 
chip is mounted thereon and thereafter cured by heat. In 
anottier method, the rear surfaces of the first and sec- 
ond chips are adhered tiy a die tending agent in 
advance, and tiiereafter the bonded chips are mounted 
on the circuit board. A liquid or sheet die borxiing agent 
may be used. As to tiie method of heat curing, tool heat- 
ing, oven heating or the like may be utilized. 
[0105] Thereafter, referring to Fig. 4C. electrodes 4 of 
the second chip and the second connection pads 7 cor- 
responding to the electrodes on circuit board 19 are 
electrically connected by means of metal wires 8 in 
accordance with wire bonding method. The electrical 
connection may b& attained by using leads. In place of 
wires. 

[0106] As anotiier method of electrical connection 
between the circuit board arxi the second chip, the sec- 
ond chip may not be nraunted in tiie step of Rg. 48. and 
the second chip may be used as a TCP (Tape Carrier 
Package), so that elecbrlcal connection witti the circuit 
board is attained by utilizing OLB (Outer Lead Bonding) 
technique. 

[0107] Thereafter, referring to Fig. 4D. the mounting 
surface including the wire connecting portions fbrmed in 
the step of Rg. 4C is nrxMed by a tiiermosetting second 
resin 13. In the present entediment, for moMing. a 
moMing toot is put on. the second resin 13 Is introduced 
at a temperature of atx>ut 180*'C. and curing is per- 
formed in an oven at a temperature of 140 to 150**C for 
4 to 5 hours. The method of nwlding is not limited 
tiiereta Liquid sealing resin may be potted on the entire 
body. 

[0108] Referring to Fig. 4E, thereafter, solder t>alls 26 
are formed on third connection pads 30 formed in a 
matrix on a rear surface of the circuit board. As the 
external Input/output terminals are formed on the rear 
suriace of the circuit tx>ard in this manner, the number 
of terminals can be increased as compared with the 
external input/output terminals an'anged around the 
package. The structure of the external input/output ter- 
minals is not limited thereto, and leads may be arranged 
at the periphery. 

[0109] The semicorKluctor device package (CSP) in 
accordance witti the present emkxxJiment formed 
through the above described steps has an outer size of 
8 mm square. 

(Second Embodiment) 

[0110] Figs. 5A to 5E show another example of tiie 
process steps for manufecturing the semiconductor 
device package. 

[01 11] Referring to Fig. 5A. first, on electrode 3 of the 
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first chip 1. a metal protruded electrode is formed by 
metal memt>er 5. 

[0112] in the present enntxxiiment. an Au wire having 
the diameter of 020 ^m is used, as an example, and by 
wire kx)nding, a metal protruded electrode having the s 
diameter of about 80 ^m is formed. Plating or the like 
may be utilized to form the metal protruded electrode. 
[0113] In the present embodiment as a method of 
interposing the first resin 19 in the gap t>etween the first 
chip 1 and circuit board 1 9, the first resin 9 in the shape io 
of a sheet is applied at the central portion of the first 
chip 1 in advance. At this time, a thermoplastic resin of 
a 4 mm x 4 mm square is used as the first resin sheet 9. 
As to the characteristics of the resin, glass transition 
temperature (Tg) is 223''C and modulus in tension near is 
the connection temperature (about 400^0) is 8 to 9 
IS^Pa. 

[0114] The sheet has a thickness of 40 iim, for exam- 
ple. The method of applying the resin is not limited 
thereto. F=br example, the first resin 9 in liquid shape 20 
may be potted by a prescribed amount, by a dispenser, 
for example. 

[0115] In the present ennbodiment. the first resin Is 
applied with the amount of use controlled to be at most 
1 mtrP and. for exanple between 0.5 to 0.7 mm^. 2S 
[01 1 6] Refening to Fig. 5B, the first and second chips 
1 and 2 with rear surfaces adhered to each other by 
adhesive 15 are nfK>unted on circuit board 19. 
[01 1 7] At this time, the amount of first resin 9 is con- 
trolled such that the resin extends from the center to the 3o 
periphery but not cover the first connection pads 6. tak- 
ing into consideratfon the resin characteristics such as 
viscosity Into consideration, when the resin is applied In 
the step of Fig. 5A. 

[0118] In the present emfcxxllment the chip 1 Is a ss 
square of 6.3 mm x 6.3 mm, and the gap witti the circuit 
board 19 is set to be 30 ^m. 

[01 1 9] In the present emtxxliment a flexible suk>strate 
including BT resin (bismaleimide triazine: cyanate resin 
or mixed resin thereof, trade name of Mitsubishi Gas 40 
Chemical Co., Inc.) and metal interconnections is used 
ascircuit board 19. 

[0120] In the step shown in Rg. 5D. which will be 
described later, circuit board 19 » heated to about 
180^C for curing the mold resin. Therefore, the sub- 4S 
strate is adapted to have the glass transition tempera- 
ture of at least 200''C. 

[01 21 ] In the present embodiment, the outermost sur- 
face of the first connection pads 6 on circuit board 19 is 
of Au. and the metal protruded electrode is also formed so 
of Au. Therefore, electrical oonnectton between elec- 
trode 3 and the first connection pad 6 Is attained by 
metal member 5 through metal fcx>nding. utilizing ther- 
mocompression bonding between Au-Au. When the first 
resin 9 is thermosetting and heat shrinkable, the electri- ss 
cal connection may be ot>tained by bringing electrode 3 
and the first connection pad 6 into pressur contact 
through metal menrfoer 5, by curing tiie resin, as anottier 



method of connection. 

[0122] Thereafter, referring to Fig. 5C. the electrode 4 
of the second chip 2 is electrically connected to the sec- 
ond connection pad 7 corresponding to ttie ele^rode 4 
on circuit kx)ard 19, by means of metal wire 8 through 
wire t)orKiing method. 

[0123] As anotiier example of electrical connection 
between the circuit board and the second chip, the sec- 
orx:l chip may not be mounted in the step shown in Fig. 
5B and the second chip may be used as a TCP (Tape 
Carrier Package), so that electrical connection with the 
circuit board is attained by OLB (Outer Lead Bonding) 
technique. 

[0124] In tiie present embodiment, electrical test of 
tiie chip is performed In this step, and if the device is 
found to be defective, it may be repaired. The steps of 
repairing are as shown in Figs. 6A to 6F 
[0125] Fig. 6A shows a stacked chip 16 which is found 
to be defective by the test performed in tfie step of Fig. 
5C before packaging. 

[0126] In this case, tiie defective stacked chip 16 is 
removed as shown in Fig. 6B. In tills enfoodiment, the 
first resin Is Interposed only on the inner side of the 
region where the first connection pads 6 are formed. 
Therefore, even when the stacked chip 16 is removed, 
tiie first connection pads 6 are not damaged. 
[01 27] Then, refemng to Fig. 6C, In tiie similar manner 
as in the step shown in Rg. 5A, metal protruded elec- 
trodes are formed by metal member 5 on the electrodes 
of the chip to be exchanged, con-esponding to the first 
chip 1 , and resin is applied to the central portion. 
[01 28] Then, refen^ing to Rg. 6D, in the similar manner 
as shown in the steps of Figs. 58 and 5C, a stacked chip 
17 for replacement is mounted on circuit board 19. 
[01 29] The steps shown in Rgs. 6E and 6F are similar 
to tiie step shown in Figs. 5D and 5E. Therefore, 
description tiiereof is not repeated. 
[D130] Thereafter, refenring to Fig. 5D, tiie mounting 
surface including tiie wire connecting portion formed in 
the step of Fig. 5C as well as the portions not filled with 
the first resin 9 existing around the metal protruded 
electrodes formed on tiie first chip 1 is molded by a tiier- 
mosetting second resin 13. In the present embodiment, 
molding is performed by putting on a molding tod, Intro- 
ducing the second resin 13 at a temperature of atx>ut 
ISC'C and curing In an oven at a temperature of 140 to 
150**C for 4 to 5 hours. 

[01 31 ] The method of molding is not limited to the one 
described above. Uquid sealing resin m^ be potted 
entirely 

[01 32] Then, referring to Rg. 5E. on the third connec- 
tion pads 3 formed in a matrix on tiie rear surface of the 
circuit board, solder i^alis 26 are formed. As the external 
input/butput terminals are formed on the rear surfece of 
the circuit t>oard in tiiis manner, the number of terminals 
can be increased as compared witti an example in 
which til external input/output terminals are arranged 
on the periphery of the package. The structure of the 
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external input/output terminals is not limited thereto, 
and leacte may t)e arranged at the periphery. 
[01331 The semiconductor device pactage (CSP) in 
accordance with the present embodiment manufactured 
through the above described steps has an utersizeof s 
8 mm X 8 mm square. 

(Third Emt)odiment) 

[0134] Figs. 7 A to 7E show a still further example of io 
the process steps for manufacturing the semiconductor 
device package in which a package sealing a chip hav- 
ing elements formed on opposing sides is manufac- 
tured. 

[0135] When the chip having the front and rear sur- is 
faces as device forming surfaces is used in place of the 
two chips used in the process steps in accordance with 
the first or second embodiment, by utilizing the method 
off manufticturing a package in accordance with the 
present inventk>n. it becomes possible to reduce the 20 
height of the package without impairing effects and 
advantages of the embodiment 
[0136] Rrst refening to Fig. 7A, a metal protruded 
electrode is formed tiy metal rnent)er 5 on electrode 3 
on one skle of a chip 18. In the present embodiment an 25 
Au wire having the diameter of 020 lum is used, and the 
metal protruded electrode having the diameter of about 
80 ^m is formed by wire bonding. The metal protruded 
electrode may be formed by plating or the like. 
[0137] In the present embodiment, similar to the sec- 30 
ond embodiment as a method of interposing resin at 
the central portion of chip 18, the first resin 9 in the 
shape of a sheet is applied at the central portion of chip 
18 in advance. 

[0138] This time, a thermoplastic resin of 4 mm X 4 3s 
mm square is used as the first resin sheet 9, for exam- 
ple. The resin having the resin characteristics of glass 
transition temperature (Tg} of 223''C and modulus in 
tension near the connection temperature (about 400°C) 
of 8 to 9 MPa is used. 40 
[0139] In the present enixxfiment. the sheet has a 
thtekness of 40 ^m, for example. The method of apply- 
ing the resin is not limited to the one described above. 
For example, liquid shape first resin 9 may be potted by 
a prescribed amount, using a dispenser, for example. In 45 
the present emfcxxliment, the resin is applied with the 
amount controlled to be at most 1 mm^ and, for exam- 
ple, between 0.5 to 0.7 mm^. 

[0140] Then, referring to Fig. 7B. chip 18 is mounted 
on circuit board 1 9. At this time, the first resin 9 extends so 
from the center to the periphery. Here, the amount of 
resin is controlled taking into consideration the resin 
characteristic such as viscosity at the time of application 
shown in Fig. 7A, so that the resin does not cover the 
first connection pads 6. In ttie present emt)odiment, a ss 
chip off 6.3 mm x 6.3 mm square is used, arxJ the gap 
with the circuit board is set to be 30 ^m. 
[01 41 ] In the present enrbodi ment a f lexble substrate 



including polyinude and metal interconnections is used 
as the circuit board. 

[0142] In the step shown in Rg. 7D, which will be 
described later, circuit board 19 is heated to the temper- 
ature of ak>out 180**C. for curing the mold resin. There- 
fore, the substrate is adapted to have the glass 
transition temperature of at least 200''C. 
[01 43] In the present embodiment the outermost sur- 
face of the first connection pads 6 on circuit board 19 is 
of Au and the metal protruded electrode described 
above is also off Au. Therefbre, electrodes 3 and first 
connection pads 6 are electrically connected tiirough 
metal members 5 by metal to metal bonding, utilizing 
thermocompression bonding between Au-Au. 
[0144] When the first resin 9 is a thermosetting and 
heat-shrinkable resin, electrical connection can be 
attained by bringing the electrode 3 and the first con- 
nection pads 6 into pressure contact through metal 
member 5. by curing the resin, as another method of 
connection. 

[0145] Thereafter, refening to Fig. 7C, electrodes 4 on 
the upper surface of chip 18 and second connection 
pads 7 corresponding to electrodes 4 on circuit board 
19 €ure electrically connected through metal wires 8 in 
accordance with wire bonding method. 
[0146] As anotiier method of electrical connection 
between the circuit t^oard and the electrodes on the 
upper surface of chip 18. the chip 18 may be formed as 
a TCP (Tape Carrier Package) in the step of Fig. 7B, 
and electrical connectnn with the circuit board m^ be 
attained by utilizing OLB (Outer Lead Bonding) tech- 
nique simultaneously witti the bonding of metal pro- 
ti-uded electrodes. 

[0147] In the present embodiment eiecti^icai test is 
performed in tiie present stage and if the device is found 
to be defective, repairmen! is possible. The steps of 
repairing are approximately the same as those of Rgs. 
6A to 6F described with respect to the second emkKxii- 
ment. Therefbre, description tiiereof is not repeated. 
[0148] Thereafter, referring to Fig. 7D, the nrK)unting 
surface inducting the wire connecting portions formed in 
the step of Rg. 7C and portions not filled with the first 
resin 9 existing around the metal protruding electrode 5 
formed on chip 18 is molded by a thermosetting second 
resin 13. 

[0149] In the present embodiment, for molding, a 
molding tool is put on. the second resin 13 Is introduced 
at a temperature of about ISO'^C, for example, and cur- 
ing is perfbrmed in an oven at a temperature of 140 to 
ISO^'C for 4 to 5 hours. The mokJing is not limited to the 
mettiod described above. Altematively, liquid sealing 
resin may t>e potted entirely. 

[01 50] Referring to Fig. 7E, solder balls 26 are formed 
on tiie third connection pads 30 formed in a matrix on 
the rear surface of the circuit board. As the external 
input/butput terminals are formed on the rear surfeice of 
the circuit t)oard In this manner, the number of terminals 
can be increased as compared witii an example in 
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which the external input/output terminals are euranged 
at the periphery of the package. The structure of the 
external input/output terminals is not limited thereto. 
andi leads may be amanged at the periphery. 
[0151] The semioonductor package (CSP) in accord- s 
ance with the present emkxxliment formed through the 
above described steps has an outer size of 8 mm x 8 
mm square. 



(Fourth Embodiment) 
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[01 52) Rg. 8 is a aoss sectional view showing a struc- 
ture of a semiconductor device package in accordance 
with the fourth embodiment of the present invention. 
[01 53] Referring to Fig. 8, in the semiconductor device is 
package, a plurality of connection holes 28 are formed 
in a matrix in circuit board 19. Solder balls 26 are filled 
in the openings 28. 

[01 54] More specifically, solder balls 26 are connected 
to the first and second connection pads 6 and 7 formed 20 
on the surface of circuit board 19 through openings 28, 
whereby external Input/output terminals are provided. 
[0155] Except this point the structure is the same as 
the semioonductor device package in accordance with 
the first entxxJiment shown in Rg. 1. Therefore. 2s 
description thereof is not repeated. 
[0156] Figs. 9A and 9B show a drcurt board used in 
the semiconductor device package shown in Fig. 8, in 
which Rg. 9A is a plan view and Rg. 9B is a cross sec- 
tion. 30 
[0157] Referring to Figs. 9A and 9B, a plurality of first 
connection pads 6 are formed on the surface of circuit 
tx>ard 19 to be connected to the electrodes of the first 
chip. Second connection pads 7 are formed outside and 
around the first connection pads 6 for connection with ss 
the electrodes of the second chip. 
[0158] Third connection pads 67 are further provided 
inside the first connection pads 6 of circuit board 19. 
The third connection pad 67 and the first connection 
pad 6 may be connected, as represented by a third con- 40 
nection pad 67b and the first connection pad 6b, for 
example. Though not shown, the second connection 
pad may also be connected to the third connection pad. 
In that case, an interconnection passes between the 
first connection pads. 45 
[0159] At a portion of the substrate corresponding to 
that portion where the first, second and third connection 
pads 6, 7 and 67 are formed, openings 28 for connec- 
tion are formed. Solder balls are filled in openings 28, 
whereby external input/output terminals are formed as so 
shown in Rg. 8. 

[0160] The third pads 67 are formed inside the first 
connection pads 6 from the following reason. When sol- 
der balls 26 are formed at portions corresponding to the 
first arvd second connection pads 6 arid 7, it is possible ss 
that the fbmied sokjer t>alls are too close to each other. 
Here, if the first connection pad 6 is connected to the 
third connection pad 67. it becomes unnecessary to 



form the solder ball corresponding to the first connec- 
tion pads 6 provided that solder balls are formed at por- 
tions con'^ponding to the third connection pads 67. As 
a result distance between each of the solder balls can 
be made wider. The same applies to the relation 
between the second and third connection pads. 
[0161] In Rg. 8, solder balls are formed at portions 
con^esponding to any connection pads, with the first 
connection pads 6 and third connection pads 67 being 
connected. When the first cmd third connection pads are 
connected, however, the soUer balls need be formed 
only at the portions con^esponding to either one of the 
connection pads. It is not necessary to form solder balls 
at portions corresponding to both ccxinection pads. 
[0162] In Rgs. 9A cmd 9B, openings 28 are formed in 
the substrate to oon^espond to all the portions where the 
connection pads are formed. If the connection pads are 
connected to each other as in tiie case of the first con- 
nection pad 6b and the third connection pad 67b. for 
example, opening 28 should be formed at least at that 
portion of the substrate which corresponds to the por- 
tion where either one of the connection pads is formed. 
IP163] The arrangement of the connection pads are 
not limited to the one shown in the figure. 
[01 64] Except this point, the structure is similar to tiie 
circuit board in accordance with the first embodiment 
shown in Rgs. 3A and 3B. Therefore, description 
thereof is not repeated. 

(Fifth EmlxxJimenQ 

[0165] Rg. 10 is a cross section showing a structure 
of the semiconductor device package in accordance 
with the fifth embodiment of the present invention. 
[01 66] Referring to Rg. 1 0. metal member 5 for adhe- 
sion is constituted by two different types of metal por- 
tions, that is. a first portion 55 formed of a metal 
containing Au as a main component and a second por- 
tion 65 formed of solder. A plurality of through holes 27 
are formed in the sut>strate at a region surrounded by 
tiie first connection pads. 

[01 67] Except these points, the semioonductor device 
package is simitar to the one in accordance witii the first 
embodiment shown in Rg. 1. Therefore, description 
thereof is not repeated. 

[0168] Fig. 1 1 A and Fig. 1 1 B show the circuit board 
used for the semiconductor device package shown in 
Fig. 10, in which Rg. 1 1 A is a plan view and Fig. 1 1 B is 
a cross sectk>n. 

[0169] Referring to Rgs. 1 1 A and 1 1B. a plurality of 
through holes 27 are formed in circuit board 19. 
[0170] Except this point, the circuit t>oard is similar to 
tiiat of the first emtxxiiment shown in Figs. 3A and 3B. 
Therefore, description thereof is not repeated. 
[01 71 ] The method of manufacturing the semioonduc- 
tor device package having such a structur~ will t>e 
described with reference to the f igur s. 
[01 72] Figs. 1 2A to 1 2F are cross sections showing an 
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example of process st^ for manufacturing the semi- 
conductor device package shown in Fig. 10. 
[0173] Referring to Fig. 12A, a metal protruded elec- 
trode is formed as a first portion 55 of the metal member 
for adhesion, on the first electrode 3 of the first chip 1 of s 
the semiconductor device package shown in Fig. 10. in 
the present emtxxliment. an Au wire having the diame- 
ter of 020 ^m is used as an example, and the metal pro- 
truded electrode having the diameter of about 80 fun is 
formed by wire bonder. The metal protruded electrode io 
ma/ be formed by plating, for example. 
[0174] Thereafter, referring to Rg. 12B. solder is sup- 
plied by ball kx)ndlng method onto the first connection 
pad6ofthe circuit board ISshown in Figs. 11Aan 11B, 
and a solder protruded electrode is formed as the sec- 75 
nd portion 65 of the metal member for adhesfon. In the 
present enfoodlment a substrate including metal inter- 
connections and polyimide having glass transition tem- 
perature of at least 200**C is used as the circuit board. 
For supplying solder, a solder wire having the composi- 20 
tion of Sn 97%-Ag 3%. melting point of 22VC and the 
diameter of 040 fim is used, utilizing a wire bonder. 
[017$] In the ball bonding method, tip end of the wire 
is heated by discharge to form a ball. In order to prevent 
oxidation, the ball is bonded by thermocompression 25 
tx)nding to the first connection pad 6 of circuit kx>ard 19 
in a reducing atmosphere of Ar-10% H2. and ball and 
wire are separated. Thus the solder protruded electrode 
65 having the diameter at the bottom portion 65a of 
about 120 to about 140 fim is fbrmed. so 
[0176] Fig. 13 is a cross section illustrating a method 
of forming the solder protruded electrode by wedge 
bonding method, which shows a step corresponding to 
Rg. 12B. 

[0177] Referring to Fig. 13, in the wedge bonding ss 
method, the step of heating by discharge is unneces- 
sary. Further, reducing gas is not used, either. The sol- 
der wire is directly squashed on the first connection pad 
6 by means of a wedge, compression bonding is per- 
formed by ultrasonic wave, the wire is cut and thus the 40 
soMer protruded electrode 65 having the width of 80 
and thickness of about 20 ^m at the bottom portion 65a 
is formed. 

[0178] When a tail 65b of solder protruded electrode 
65 shown in Fig. 128 or Fig. 13 is so long as to cause 4S 
difficulty in tx)nding. a flux of RMA type which can make 
wet extension smaller is applied to solder protruded 
electrode 65. and the circuit t>oard 19 is put in a reflow 
furnace of which peak temperature is 230^0. whereby 
the shape of the solder protruded electrode 65 can be so 
adjusted to almost hemispherical, as shown in Rg. 14. 
[0179] The composition of the solder is not limited to 
Sn 97%-Ag 3%. An alloy of Ag and Sn of different com- 
positions, or other alloy such as eutectic solder, may be 
used. 55 
[0180] Further, in the present emtxxiiment, as a 
metiiod of interposing the first resin 9 in the gap 
between the first chip 1 and circuit board 19, the first 



resin 9 in the shape of a sheet is arranged at the central 
portion of circuit tx>ard 19 in advance. In the present 
embodiment, an epoxy based adhesive sheet having 
the thickness of 30 ^m is used as the first resin sheet 
19. 

[0181] Thereafter, refenring to Rg. 12C. on the circuit 
board 19 heated to a temperature higher than the melt- 
ing point of solder to melt the solder protruded elec- 
trodes 65, the first chip 1 is mounted, and the first 
electrode 3 are connected to the first connection pads 6. 
Thereafter, a die bonding agent (adhesive) 1 5 is applied 
to the rear surface of the first chip 1 , a second chip 2 is 
mounted thereon and heated and cured. 
[0182] When the first chip 1 is mounted on the circuit 
t>oard 19, the first resin 9 extends from the center to tiie 
per^hery. Here, in order to prevent the resin from push- 
ing away the melt solder protruded electrodes 65, the 
amount of application of the resin should be controlled 
taking into consideration the resin characteristic such as 
viscosity, at the time of application shown in Fig. 12B. 
Further, if the circuit board 19 is very thin and suffers 
from considerable warpage or waviness if tiie substrate 
19 is heated to a temperature higher than the melting 
point of sokier. the solder is melted when the first por- 
tion 55 of the metal member for adhesion is brought into 
contact with the solder protruded electrode 65, so as to 
connect the first electrode 3 and the first connection pad 
6. Alternatively, connection may be performed at an 
optimal temperature condition by keeping the heating 
temperatore on the side of the circuit board 19 to be 
lower than tiie melting point of solder while heating the 
first chip 1 as well. 

[0183] Then, as shown in Fig. 12D, the second elec- 
trode 4 of the second chip 2 and the second connection 
pads 7 of circuit board 19 corresponding to the elec- 
trodes 4 are electrically connected Isy wire bonding by 
means of metal wires 8. Electrical connection may be 
attained tiy means of leads, other than wires. 
[0184] Referring to Rg. 12E. the mounting surface 
including the wire connection portions formed in the 
step of Fig. 12D is molded by a thermosetting second 
resin 13. In the present emtxxliment. for molding, a 
moMing tool is put on. the second resin 1 3 is introduced 
at a temperature of about 180''C and curing is per- 
formed in an oven at a temperature of 140 to 150*^0 for 
4 to 5 hours. The method of molding is not limited 
thereto, and alternative, liquid resin may be potted 
entirely. 

[0185] Refening to Rg. 12F, on the third connection 
pads 30 formed in a matrix on the rear surface of circuit 
board 19. solder balls 26 are formed. As the external 
input/output terminals are formed on the rear surface of 
drcuit fc)oard 19 in this manner, the number of terminals 
can be increased as compared witii an example in 
which the external input/output terminals are arranged 
on the periphery of the package. The structure of the 
external input/output terminals is not limited thereto and 
leads may be arranged at the periphery 
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[0186] In the present embodiment the temperature of 
bonding can be decreased to be lower than 400''C, as 
compared with the example in which Au is used as the 
metal memt>er for adhesion when the first chip is con- 
nected tjy the flip chip method to the circuit board and s 
where the bonding portion is Au-Au laonding or Au-AI 
t)onding. 

[0187] Further, when soider is used as the metal 
memt}er for adhesion in order to allow connection at a 
relatively low temperature, bonding between solder and 
Al Is difficult and therefore it beoonras necessary to fbrm 
a Cr layer as an adhesive layer, for example, on the Al 
electrode 3 of the first chip 1 and further to form diffu- 
sion preventing layer of Cu or Ni by plating or vacuum 
deposition. In the present embodiment however, there 
is not such necessity. Therefore, the number of process 
steps is not increased, and hence manufacturing cost is 
not increased. 

[0188] In the structure of the first emtxxliment shown 
in Fig. 1 . there is a method of lowering the bonding tem- 
perature in which solder is supplied to the first connec- 
tion pad. a metal protruded electrode containing Au as 
a main component is provided by ball bonding method 
on the first electrode 3 of the first chip 1 . the pad and the 
electrode are connected by flip chip method and Au-sol- 
der bonding is performed. Here, as a method of supply- 
ing solder, printing is possible. In this case, it is difficult 
to supply a small amount of solder clean stably with high 
precision to find pads with narrow pitch. By contrast, 
according to the present embodiment, solder is supplied 
by ball bonding method or wedge bonding method, and 
therefbre stable supply is possible. 
[0189] Further, different from the superjuffit method or 
super solder method in which the solder is pre-coated 
on the circuit board, it is not necessary to perform solder 
precoating only on the first pads. Therefore, it is not nec- 
essary to fbrm a mask on the second pads or intercon- 
nections on the circuit board in advance. Further, it is 
unnecessary to remove the mask after supplying the 
solder either. Therefbre. the number of process steps as 
well as cost are not increased. 
[0190] Althougli the present invention has been 
described and illustrated in detail, it is clearly under- 
stood that the same is by way of illustration and example 
only and is not to be taken by way of limitation, the spirit 
and scope of the present invention being limited only by 
the terms of the appended claims. 

Claims 

so 

1 . A semiconductor device package, comprising : 



a plurality of seoorKi electrodes formed at a 
peripheral portion of saki second device form- 
ing surface; 

a circuit board having first and second surfaces 
and mounting said semiconductor device ther- 
eon, 

said circuit board including 
a plurality of first connection pads arranged on 
said first surface corresponding to said first 
electrodes on sakj semiconductor device, 
a plurality of second connection pads formed at 
an outer periphery of sakI first connection pads 
on saki first surface, and 
a plurality of external input/output terminals 
electrically connected to said first and second 
connection pads, respectively; 
a first resin provided in a gap between sakJ first 
device forming surface and said circuit board; 
a plurality of metal members for adhesion for 
connecting sak) first connection pads and cor- 
responding saM first electrodes by a flip chip 
method; 

metal wires connecting saki second connection 
pads with corresponding saki second elec- 
trodes; and 

a second resin for molding covering saki semi- 
conductor device entirely. 

2. The semiconductor device package according to 
daim 1, wherein said semiconductor device 
Includes two semk^onductor chips with rear sur- 
feices bonded to each other. 

3. The semiconductor device package according to 
claim 1. wherein saki semiconductor device 
includes one semiconductor chip having opposing 
surfaces as device forming surfeices. 

4. The semiconductor device package according to 
daim 1 . wherein said first resin is interposed in the 
gap between said first dey^ice forming surface and 
said circuit board such that an outer peripheral por- 
tion thereof extends to be outer than that region 
where saki first connection pads are formed and 
inner than that region where said second connec- 
tion pads are formed. 

5. The semiconductor device package according to 
daim 1 , wherein said first resin is interposed in the 
gap between said first dei^ce forming surface and 
saki circuit k>oard such that an outer peripheral por- 
tion thereof is inner than that region where said first 
connection pads are formed. 

6. The semiconductor device package according to 
daim 1, wherein said first resin is a thermoplastic 
resin, and said second resin is a thermosetting 
resin. 



a semiconductor device having first and sec- 
ond device forming surfaces, 
saki semiconductor device Including ss 
a plurality of first electrodes formed at a periph- 
eral portion of saki first device forming surfece, 
and 



15 



20 



25 



30 



35 



40 



14 



27 



EP0915505A1 



28 



7. The semioonductor device package according to 
daim 1, wherein said metal member for adhesion 
contains Au as a main component. 

8. The semioonductor device package according to s 
ciaim 1, wherein 

said metal member for adhesion includes a first 
portion formed of a first metal, and 
a second portion formed of a second metaL io 

9. The semiconductor device package according to 
claim 8. wherein 

said first portion is formed of a metal corrtaining is 
Au as a niain component, and said second por- 
tion is formed of soteler. 

10. The senvconduclor device package according to 
claim 1, wherein 20 

said extema) input/output terminals are 
arranged in a matrix on the second surface of 
said circuit board: and 

each of said external input^output terminals is 25 
formed by a third connection pad provided on 
seUd second surface and a solder k)all provided 
on said third connection pad. 

11. The semiconductor device package according to so 
claim 1, wherein 

said circuit board has openings for connectton 
arranged in a matrix; and 

said external input/output terminals are formed ss 
by solder balls connected to said first and sec- 
ond connection pads through said openings. 

1 2. A method of manufacturing a semiconductor device 
package having a semiconductor device with first 40 
and second device forming surfaces mounted on a 
circuit txard, comprising the steps of: 

connecting first electrodes formed at a perq>h- 
eral portion of said first device forming surface 4S 
to first connection pads formed on a first sur- 
face of said circuit board by metal members for 
adhesion in accordance with a flip chip method, 
with a first resin interposed in a gap between 
said first device forming surface and said circuit so 
board; 

connecting second electrodes formed at a 
peripheral portion of said second device form- 
ing surface to second connection pads formed 
outer tiian said first connection pads on the first ss 
surface off said circuit board by metal wires in 
accordance with wire bonding method: 
present molding by a second resin to cover the 



semioonductor device mounted on said circuit 
board entirely: and 

providing solder balls on a plursUity of third con- 
necti n pads provMed on said circuit board. 

13. The method of manufacturing a semiconductor 
device package according to ciaim 12, wherein 

said step of connecting witti the first resin inter- 
posed In the gap between said first device 
forming surface and said circuit l3oard includes 
the steps of: 

applying said first resin at a central portion of 
said first device forming surface; and 
connecting said first electrodes and said first 
connection pads. 

14^ The method of manufacturing a semiconductor 
device package according to daim 13, wherein 

in said step of applying said first resin, said first 
resin in a shape of a sheet is arranged at the 
central portion of said first device forming sur- 
face. 

15. The metiiod of manufacturing a semiconductor 
device package according to claim 12. wherein 

said step of connecting with a first resin inter- 
posed in the gap between said first device 
forming surface and said drcuit board indudes 
the steps of: 

preparing said drcuit board with saki first resin 
applied at the central portion of said circuit 
t>o€ud: and 

connecting said first electrodes to said first 
connection pads. 

16. The method of manufacturing a semiconductor 
device package according to claim 1 5. wherein 

in said step of preparing the drcuit board, said 
first resin having a shape of a sheet is arranged 
at the central portion of said circuit board. 

17. The method of manufacturing a semiconductor 
device package according to claim 12, wherein 

in said step of connecting with the first resin 
interposed in the gap between the first device 
forming surface and said drcuit board, 
amount of use of said first resin is adjusted 
such that an outer peripheral portion of said 
first resin extends to be outer than that region 
where said first connection pads are formed 
arKi inner than that region where said second 
connection pads are formed. 
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18. The method of manufacturing a semiconductor 
device package according to daim 12. wherein 

in said step of connecting with the first resin 
interposed in the gap l^etween said first device s 
forming surface and said circuit k)oand, 
an anfx>unt of use of said first resiri is adjusted 
such that an outer perqaherai portion of said 
first resin extends inner than that region where 
said first connection pads are formed. io 

19. The method of manufacturing a semicorxiuctor 
device padcage according to claim 18, further com- 
prising the steps of: 

75 

after said second electrodes and said second 
connection pads are connected and before 
resin nwUing by said second resin, testing said 
semiconductor device and removing the 
mounted semiconductor device if it is found to 20 
be defective, from the circuit board; 
when said semiconductor device is removed 
from the circuit board, connecting first elec- 
trodes, formed at a peripheral portion of said 
first device forming surface of anotiier semi- 2s 
conductor device different from said removed 
semiconductor device to first connection pads 
formed on the first surface of said circuit board 
by a metal member for adhesion in accordance 
with the flip chip method, with the first resin 30 
interposed in the gap between the first device 
forming surface and said circuit board: and 
when said semiconductor device is removed 
from the circuit fc>oard, connecting second elec- 
trodes formed at a peripheral portion of said ss 
second device forming surface of said another 
semiconductor device and second connection 
pads formed outer than said first connection 
pads on the first surface of said circuit board by 
metal wires in accordance with wire t>onding 40 
method. 

20. The method of manufacturing a semiconductor 
device padiage according to claim 12, wherein 

45 

said metal member for adhesion includes 
a first portion fbmied of a first metal, and 
a second portion formed of a second metal. 

21. The method of manufacturing a semiconductor so 
device package according to claim 20, wherein said 
step of connecting said first electrodes and said first 
connection pads in accordance with the flip chip 
mettiod includes the steps of 

ss 

supplying solder to said first connection pads, 
forming bumps formed of a metal containing Au 
as a main component on said first electrodes. 



and connecting said first electrodes arvJ said 
first connection pads by heating and melting 
the solder supplied to said first connection 
pads. 

22. The method of manufacturing a semiconductor 
device package according to daim 21 , wherein 

in said step of supplying solder to said first con- 
nection pads, the solder is supplied in accord- 
ance with ball bonding method. 

23. The method of manufacturing a semiconductor 
device package according to daim 21 , wherein 

in said step of SMpplying solder to said first con- 
nection pads, the solder is supplied in accord- 
ance with wedge borKling method. 

24. The method of manufacturing a semiconductor 
device package according to daim 21, further com- 
prising tiie step of 

after a flux is applied to the solder supplied to 
said first connection pads, putting said circuit 
boax6 into a reflow furnace to adjust shape of 
said solder to hemispherical shape. 

25. A circuit board for manufacturing a semiconductor 
device package by mounting a semiconducta 
device having first and second device forming sur- 
faces, comprising: 

a substrate having first and second surfaces 
and at least one through hole; 
first connection pads formed for connection 
with first electrodes formed at a peripheral por- 
tion of said first device forming surface and 
arranged surrounding said through hole on 
said first surface: 

second connection pads formed for connection 
with second electrode formed at a peripheral 
portion of said second device forming surface, 
outer th€ui said first connection pads on said 
first surface: and 

a first resin applied to that region which is sur- 
rounded by said first connection pads. 

26. The drcuit board according to daim 25. wherein 

said sut>strate is formed of a resin having glass 

transition temperature of at least 200"C; and 

said drcuit board includes 

third connection pads, and 

a metal wire for connecting each of said third 

connedton pads to corresponding said first or 

second connection pad. 
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